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(54) Device for the diffusion of solutions 

(57) A device (1) for the diffusion of solutions is 
made up of a heating device (50) comprising a shell, 
formed by two half-shells (51, 52), inside which there is 
an electric resistance (R1), designed to heat up when 
an electric current is applied to it. and a refill (1) com- 
prising a shell (4, 5) containing the solution to be diffused 
and a wick (3) soaked in said solution and comprising 
at least one part that is in contact with the outside to 
diffuse the said solution. The refill (1) is coupled to the 



heating device (50) so that the resistance (R1 ) may heat 
the wick (3) causing the evaporation of the solution. The 
shell (5) of the refill (1 ) is provided with engaging devices 
(19) that will fit into the complementary engaging devic- 
es (55) provided in the shell (51) of the heating device 
(50), so that the refill (1 ) may be coupled with the heating 
device and may be turned on it so that it may be posi- 
tioned in such a way as to prevent leakage of the solu- 
tion it contains, whatever the direction in which the pow- 
er socket on the wall is installed. 
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Description 

[0001] This invention refers to a device for the diffu- 
sion of solutions, in particular to a heating device that 
may be attached to a refill fitted with an evaporation wick 5 
used to diffuse solutions containing active principles 
such as deodorants, insecticides, disinfectants and sim- 
ilar substances. , 
[0002] Several kinds of diffuser devices are currently 
sold on the market, comprising electric heating devices *o 
provided with an electric plug to be inserted into a power 
socket thereby powering an electric resistance which 
then heats up. These heating devices are coupled to a 
refill containing a sojution and fitted with an evaporation 
wick which, when heated by contact with the resistance. '5 
diffuses the solution. 

[0003] Diffuser devices according to the prior art have 
drawbacks. 

[0004] Such diffuser devices are rather complex, 
bulky and costly, above all due to the refill structure. 20 
which generally includes a bottle with a related under- 
cap and cap to connect it to the wick and to the heating 
device. 

[0005] A further drawback of known diffuser devices 
is the fact that the refill is rigidly fixed to'the heating de- 25 
vice. As a consequence, depending upon the position- 
ing (vertical, horizontal or oblique) of, the power socket 
into which the plug of the device is inserted, the refill 
may be placed incorrectly causing spillage of the solu- 
tion it contains. 30 
[0006] An aim of this invention is to eliminate such 
drawbacks in the known art, providing a solution diffus- 
ing device which is both economical and simple to man- 
ufacture. 

[0007] A further aim of this invention is to provide such 35 
a solution diffusing device made up of a limited number 
of components, with a simplified structure that is easy 
to assemble. 

[0008] A further aim of this invention is also to provide 
a solution diffusing device that is compact, practical, ver- 10 
satile and suitable to be inserted into power sockets 
which have been installed in any direction. 
[0009] These aims have been achieved in accord- 
ance with the invention with the characteristics listed in 
the appended independent claim 1. 45 
[0010] Advantageous embodiments of the invention 
are said in the dependent claims. 
[0011] The solution diffusing device, according to the 
invention, comprises a heating device comprising a 
shell inside which there is an electric resistance which 50 
heats up, when an electric current is applied to it, and a 
refill comprising a shell containing the solution to be dif- 
fused and a wick soaked in the solution. The wick pro- 
vides at least a part communicating with the outside of 
the refill to diffuse the solution. The refill is attached to 55 
the heating device in such a way that the resistance may 
heat the wick and cause the evaporation of the solution. 
[0012] The peculiar characteristic of the invention is 



the fact that the refill shell comprise some engagement 
means which can be engaged with corresponding en- 
gagement means provided in the heating device shell, 
so that the refill may be coupled to the heating device 
and turned with respect to it. so that it can be arranged 
in a position that avoids any spillage of the solution the 
refill contains. 

[0013] This diffusing device is extremely practical and 
versatile, since the refill may be turned with respect to 
the heating device, in a way depending from the direc- 
tion in which the power socket where the heating device 
is inserted has been installed. Additionally, the refill may 
be made, separately from the heating device, in a simple 
and economic structure. 

[0014] Further characteristics of the invention will ap- 
pear clearer from the following detailed description, re- 
ferring to a purely exemplary and therefore non-limiting 
embodiment thereof, illustrated in the appended draw- 
ings, in which: 

Fig. 1 is a perspective, exploded view of the solution 
diffusing device according to the invention: 
Fig. 2 is an elevational rear view of the refill for the 
diffuser device in Fig. 1: 

Fig. 3 shows a front elevational view of the diffuser 
device in Fig. 1; 

Fig. 4 is a exploded side view of a refill and a heating 
device, the heating device is shown in part-section- 
al view with the plug placed in a vertical position; 
Fig. 5 is a side view, similar to Fig. 4, showing the 
refill assembled to the heating device, in which the 
heating device is shown in part-sectional view and 
placed with the plug in a horizontal position; 
Fig. 6 is a cross-sectional view of the heating de- 
vice, taken along section plane VI-VI of Fig. 4, 
showing the arrangement of the resistance, when 
the heating device plug is placed in a vertical posi- 
tion; 

Fig. 7 is view similar to Fig. 6. taken along sectional 
plane VII-VII of Fig. 5. showing the arrangement of 
the resistance, when the heating device plug is 
placed in a horizontal position. 

[0015] The solution diffusing device, indicated as a 
whole with reference number 100, is described with the 
aid of the Figures. 

[0016] Diffusing device 100 comprises a heating de- 
vice 50 and a refill 1. 

[0017] Refill 1 comprises a shell or valve to contain 
the solution and a wick 3 used to diffuse the solution. 
[0018] The shell consists of a front half-shell or half- 
valve 4 designed to contain the solution and a rear half- 
shell or half-valve 5 which serves as a cover and may 
be coupled to front half-shell 4. 
[0019] Front half-shell 4 has a flat peripheral flange 6 
which surrounds a recessed chamber or reservoir 7 to 
contain the solution. Next to chamber 7 is a recess 9 
with a substantially rectangular opening 8. 
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[0020] In the wall of chamber 7 opposite the wall sep- 
arating it from opening 8 there is a slot 10 to hold wick 
3 in position. 

[0021] Wick 3 is in the shape of an essentially rectan- 
gular plate with a wider head part 11 and a narrower s 
stem 12. Head part 11 of wick 3 is designed to fit into 
recess 9 in the front half-shell 4. Holes may be provided 
in head part 11 of the wick to improve the evaporation 
of the solution. 

[0022] The outside surface of recess 9 has a peelable 'o 
band 20 which covers opening 8. Band 9 may be an ad- 
hesive strip and may be pulled by the user to uncover 
opening 8. 

[0023] Stem 12 of wick 3 is sufficiently long to span 
the whole width of chamber 7 in the front half-shell 4. '5 
Stem 12 has a free end 13 designed to fit into slot 10 in 
the front half-shell. 

[0024] Rear half-shell or cover 5 is shaped like a flat 
plate with the same outer profile as front half-shell 4. As 
shown in Fig. 2. on the inside surface of rear half-shell 20 
5 a number of projections or teeth 19 are placed in an 
annular arrangement. Teeth 19 should preferably be 
four in number, placed in pairs positioned diametrically 
opposite one another. 

[0025] Heating device 50 comprises a front half-shell 25 
51 and a rear half-shell 52 which fit together. The two 
half-shells 51 and 52 may be fitted together using suit- 
able mechanical means, such as clips or interlocking de- 
vices or may be joined together by hot welding or ultra- 
sonic welding. Rear half-shell 52 incorporates an elec- 30 
trie plug 53. 

[0026] Merely as an example, the electric plug illus- 
trated in the drawings shows a standard two-pin Italian 
plug, with two electric poles 54, suitable for insertion into 
power sockets with two or three holes to accept poles 35 
54. However, any other type of plug may be fitted to rear 
half-shell 52 of heating device 51, such as for example 
three-pin plugs with poles of various gauges, or stand- 
ard American plugs. 

[0027] Front half-shell 51 of heating device 50 is sub- <o 
stantially shaped like a circular plate and has a circular 
or annular channel 55 in its outside face which has a 
radius substantially matching the radius of the circular 
positioning of projections 19. 

[0028] Annular or circular channel 55 is substantially "5 
as wide as the thickness of projections 19, so that pro- 
jections 19 fit into circular channel 55, permitting the ro- 
tation of refill 1 on heating device 50 along the circular 
path defined by circular channel 55. 
[0029] Annular channel 55 delimits a disc-shaped wall so 
56, behind which an electric resistance R1 is fitted (Fig- 
ures 4 and 5). Electric resistance R1 is connected at its 
two ends by two respective electric wires 57, to electric 
contacts 58 connected to the electric poles 54 of plug 53. 
[0030] Resistance R1 is fitted on the inside surface of 55 
wall 56 of heating device 50. and the axis of resistance 
R1 is positioned at an oblique angle of approximately 
45° in relation to the plane upon which the two poles 54 



of plug 53 are placed. In this way. both when the plane 
of the two poles 54 is positioned vertically (Fig. 6) and 
when the plane of the two poles is positioned horizon- 
tally (Fig. 7), resistance R1 is always positioned at an 
oblique angle of approximately 45° in relation to a ver- 
tical line and a horizontal line, thereby producing sub- 
stantially the same heating effect on refill 1. 
[0031] Assembly of diffusing device 100 is extremely 
simple. In fact, after filling chamber 7 with a liquid solu- 
tion, upper part 11 of wick 3 must be fitted into recess 9 
of the front half-shell 4 and free end 13 of stem 12 of the 
wick must be inserted into slot 10 of front half-shell 4, in 
such a way that stem 12 becomes soaked in the liquid 
in chamber 7. 

[0032] The rear half-shell 5 must then be coupled to 
the front half-shell 4 in order to hermetically seal cham- 
ber 7 and maintain wick 3 sandwiched between the two 
half-shells 4 and 5. 

[0033] Refill 1 is subsequently connected to heating 
device 50 inserting projections 19 of the rear half-shell 
of the refill into circular channel 55 of the front half-shell 
of the heating device. In this way, refill 1 is connected to 
the heating device and may be turned along the circular 
path of circular channel 55. This permits the refill to be 
turned so that solution reservoir chamber 7 may be po- 
sitioned at the bottom and upper part 1 1 of wick 3 at the 
top, thus avoiding any spillage of the solution. 
[0034] Once refill 1 has been assembled, opening 8 
of front half-shell 4 is covered with peelable strip : 20 so 
as to guarantee that the refill does not leak before use 
and also permit subsequent closure of the refill, should 
it be necessary to transport the device elsewhereior in- 
terrupt its operation. 

[0035] When plug 53 is inserted into a power socket, 
the current powers resistance R1 which heats up ex- 
changing its heat with wall 56 and rear half-shell 5 of the 
heating device and with head part 11 of wick 3 by con- 
duction. As a result, head part 11 of the wick heats up 
too and permits the evaporation of the liquid with which 
the wick is saturated. Since resistance R1 is always po- 
sitioned at an angle of approximately 45° to the area of 
the refill to be heated, no matter how the plug is posi- 
tioned (Figures 6 and 7), the same heating effect will 
always be determined. 

[0036] Wick 3 must be made in a suitable material that 
has the capillarity and porosity characteristics required 
to transport the liquid contained in chamber 7 from stem 
12 towards head part 11 and thus permit evaporation of 
the liquid from head part 11. For this purpose, the wick 
may be made in a mixture of cellulose fibre and cotton 
or may be made in another porous material of any kind 
such as ceramic, polyethylene fibre, polypropylene fi- 
bre, PET (Polyethylene terephthalate) or similar mate- 
rial. 

[0037] The two half-shells 4 and 5 may be made in 
any material compatible with the liquid solution to be 
contained. Nevertheless, it is preferable that the two 
half-shells 4 and 5 should be made in plastic material. 
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In this case, front half-shell 4 is made by thermoforming 
to shape chamber 7 and recess 9. and opening 8 is 
made by die cutting. 

[0038] Rear half-shell 5 must be made in material that 
will resist the heat produced by resistance R 1 . Prefera- s 
bly, the two half-shells 4 and 5 should be made in the 
same material so that they may be welded to one an- 
other. Rear half-shell 5 may be made by moulding so 
that projections 19 will be more solid and therefore will 
fit more firmly into circular channel 55 of the heating de- 10 
vice. 

[0039] If weldable plastic material is used, rear half- 
shell 5 may be welded to front half-shell 4 along periph- 
eral flange 6. Wick 3, at least around the perimeter of 
its upper part 11 is welded to the two half-shells 4 and '5 
5 to prevent the liquid contained in chamber 7 from leak- 
ing out when refill 1 is not in a vertical position. Therefore 
to ensure that the refill is tightly sealed, the two half- 
shells 4 and 5 are welded together along their peripheral 
edge and around the evaporation area in which head 20 
part 11 of wick 3 comes into contact with the air. 
[0040] The material of the two half-shells 4 and 5 must 
be such that it permits the two half-shells to be welded 
together and the two half-shells to be welded to the wick. 
For this purpose, PVC (polyvinyl chloride) treated with 25 
polythene may be used or another material that is com- 
patible with the liquid contained in the reservoir which 
may be coated with glue that reacts with heat thereby 
welding with both the half-shells 4 and 5 and the wick 3. 
For example, the two half-shells 4 and 5 and the wick 3 30 
may be made in the same material. A material produced 
in thermoformed sheets or injection moulded may be 
used for the two half-shells 4 and 5 and the same ma- 
terial in porous form may be used for wick 3. In this way, 
wick 3 and the two half-shells 4 and 5 may be welded 35 
together by heat sealing, ultrasonic or high-frequency 
welding. In this way a tight seal is ensured between wick 
3 and half-shells 4 and 5 so that the liquid will not leak 
out. Additionally, since the wick is welded to the half- 
shells, it is kept rigidly in position and no folds can form <o 
during use which would have a negative effect on the 
evaporation of the liquid. 

[0041] Numerous variations and modifications of de- 
tail within the reach of a person skilled in the art may be 
made to this embodiment of the invention without de- *5 
parting from the scope of the invention expressed by the 
appended claims. 



Claims so 

1. Device (1) for the diffusion of solutions, character- 
ised by the fact that it includes: 

a heating device (50) comprising a shell (51, 55 
52) inside which there is an electric resistance 
(R1) is provided designed to heat up when an 
electric current is applied to it, and 



a refill (1) comprising a shell (4, 5) containing 
the solution to be diffused and a wick (3) soaked 
with the said solution and comprising at least 
one part in communication with the outside to 
diffuse the said solution, said refill (1) being 
coupled to the said heating device (50) so that 
the said resistance (R1 ) may heat the said wick 
(3) causing evaporation of the solution. 

characterised by the fact that the shell (5) of said 
refill (1 ) provides engagement means (19) that may 
be engaged with corresponding engagement 
means (55) provided in the shell (51 ) of said heating 
device (50). so that the said refill (1 ) may be coupled 
to said heating device and may be turned with re- 
spect to said heating device (50) so that it may be 
placed in the correct position for use and prevent 
leakage of the solution it contains. 

2. Device according to claim 1 . characterised by the 
fact that said shell of heating device (50) comprises 
two half-shells (51. 52) fitted together by fixing 
means. 

3. Device according to claim 2, characterised by the 
fact that said fixing means are clamps, heat sealing 
or ultrasonic welding. 

4. Device according to any one of the above claims, 
characterised by the fact that said engagement 
means provided on said refill (1) includes at least 
one projection (19) and said corresponding en- 
gagement means provided in said heating device 
(50) is a circular channel (55) designed to accept at 
least one projection (19), or vice versa. 

5. Device according to claim 4, characterised by the 
fact that said engagement means of the refill in- 
cludes four projections (19) arranged in a ring sub- 
stantially similar to the circular or annular path de- 
fined by the circular channel (55) of heating device 
(50). 

6. Device according to any one of the preceding 
claims, characterised by the fact that said refill 
shell comprises a front half-shell (4) and a rear half- 
shell on the outer surface of which the said engage- 
ment means (19) is provided, and said heating de- 
vice (50) comprises a rear half-shell (52) in which 
an electric plug is incorporated and connected to 
said resistance (R1) and a front half-shell in which 
said reciprocal engagement means (55) is provid- 
ed. 

7. Device according to any one of claims 4 to 6, char- 
acterised by the fact that said circular channel (55) 
delimits a disc-shaped wall (56) of said front half- 
shell of the heating device on the inside surface of 
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which said resistance (R1) is positioned. 

8. Device according to claim 7. characterised by the 
fact that the axis of said resistance (R1) is posi- 
tioned at an oblique angle of about 45° to the plane s 
on which the poles (54) of plug (53) are placed, 

9. Device according to any one of claims 6 to 8. char- 
acterised by the fact that said front half-shell (4) 
has a flat peripheral flange (6) within which a re- 10 
cessed chamber (7) to contain the solution and a 
recess (9) to house the head part (11) of said wick 

(3) are defined, and by the fact that said rear half- 
shell (5) is in the shape of a flat plate and has sub- 
stantially the same peripheral profile as said front '5 
half-shell (4) so that it may be attached to the pe- 
ripheral flange (6) of said front half-shell (4). 

10. Device according to any one of the above claims, 
characterised by the fact that said wick comprises 20 
a stem part (12) designed to be immerged in said 
solution inside said chamber (7) and head part (11) 
wider than the stem and designed to be at least par- 
tially in contact with the outside to permit evapora- 
tion of the solution. 25 

1 1 . Device according to claim 1 0, characterised by the 
fact that said recess (9) to house the head part (11) 
of said wick is substantially rectangular in shape 
and is provided with at least one opening (8) to per- 30 
mit the head part (11) of the wick to at least partially 
communicate with the outside. 

12. Device according to claim 11 . characterised by the 
fact that said opening (8) in the front half-shell (4) 35 
is closed by a strip (20) which can be removed by 

the user. 

13. Device according to any one of claims 6 to ^.char- 
acterised by the fact that said rear half-shell (5) of 40 
said refill is made by moulding, so that said projec- 
tions (19) are solid enough to ensure ..that they fit 
firmly into the circular channel (55) on the heating 
device. 
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